Quantification of small therapeutic proteins in plasma by liquid chromatography-tandem mass spectrometry: application to an elastase inhibitor EPI-hNE4.
LC/ESI-MS/MS is a promising alternative to immunoassays in improving the analysis of recombinant therapeutic proteins in biological fluids for toxicity and pharmacokinetics purposes. To assess the sensitivity and validation issues associated with this technique, we use here as a model EPI-hNE4, a 56-amino acid recombinant protein, and demonstrate that a method based on tandem mass spectrometry combined with liquid chromatography and electrospray interface can reach sensitivity similar to that of ELISA but without its potential cross-reactivity. For this purpose, a triple quadrupole mass spectrometer operating in positive ion and single reaction monitoring mode with transition, m/z 1040 --> 1224.5, was used for selective peak detection. Particular issues related to the internal standard, i.e., elution and ionization patterns similar to the protein without stable isotope labeling, and to analytical interference due to endogenous binding antibodies were addressed. A limit of quantification in human or monkey plasma of 5 ng/mL was reached with a sample volume of 100 microL, corresponding to 40 fmol injected into the HPLC column. Intra- and interassay precision and accuracy were below 15%. No matrix effect was detected.